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SUITABILITY PETITION

This petition is submitted pursuant to 21 CFR parts 10.20 and 10.30, as provided for in 21 CFR
314.93 and Section 505(j)(2)(c)  of the Federal Food, Drug and Cosmetic Act to request the
Commissioner of the Food and Drug Administration to declare that the drug product Acyclovir
Dispersible Tablets 200 mg are suitable for submission as an abbreviated new drug application
(ANJW.

A. Action Requested

The petition is submitted for a change in dosage form of the drug product from “oral

suspension” and “capsules” to “dispersible tablets”. The listed drug product is Zovirax@

oral suspension 200 mg/5 n-L and Zovirax@ capsules 200 mg manufactured by Glaxo
Wellcome (Glaxo). Acyclovir will be marketed as dispersible tablets in a dosage strength of
200 mg. The drug, the route of administration and the recommendations for use are the
same as the listed drug product. The proposed product would differ only in dosage form
from Glaxo’s marketed product.

The proposed drug product is expected to demonstrate bioequivalence to both 200 mg/5 mL
suspension and 200 mg capsule dosage forms of the listed product which will be submitted
at a later date.

B. Statement of Grounds

Dispersible tablet is presented for administration by dispersing a single tablet in a specified
amount of water.

The new dosage form would be a better alternative to the oral suspension with regards to the
following advantages:

Unit dose dispensing.
Convenience to the patient with respect to the administration during traveling.
Better precision of dosage over the traditional teaspoonful.
Ease of carrying.
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Additionally, dispersible tablets can also be a viable alternative to the capsule dosage form
for the patients who have problems swallowing the solid oral dosage forms.

As the proposed product will differ only in dosage form, and the indications, strength, route
of administration, intended patient population and recommendations for use remain the same
as Glaxo’s marketed product, therefore there will be no difference in the safety and efficacy
of the proposed dispersible tablets.

A package insert of Glaxo’s Zovirax@ is attached along with the draft package insert of the
proposed Acyclovir Dispersible Tablets.

Pediatric Use Information

As the package insert of Glaxo’s Zovirax@ oral suspension contains adequate dosing and
administration information for the pediatric population, no additional studies are required.

Environmental Impact

An environmental assessment report on the action requested in this petition is not required
under 21 CFR 25.24.

Economic Impact

The petitioner does not believe that this is applicable in this case, but will agree to provide
such an analysis if requested by the Agency.

Certification

The undersigned certifies that to the best of its knowledge, this petition includes all
information and views on which the petition relies, and that it includes representative data
and information known to the petitioner, which are unfavorable to the petition.

Sincerely,

Nicholas M. Fleischer, R.Ph., Ph.D.
Director of Biopharmaceutics
THE WEINBERG GROUP INC.



ACYCLOVIR:. DISPERSIBLE TABLETS

. .
. Rx only

Description:  Acyclovir is an antiviral drug. Acyclovir dispersible
tablets are formulations for oral administration, Each dispersible
tablet contains 200 mg, 400 mg or 800 mg of acyclovir.
Inactive ingredients will be furnished when ANDA is submitted, since
this is’ proprietary information. The inactives are GRAS ingredients at
the appropriate levels.

- - . \

CH,OCH,CH,OH

Acyclovir is a white to off-white crystalline powder with a
molecular weight of 225.21, and formula C,H,,NsO,.The  maxi-
mum solubility  in water at 37°C is 2.5 mg/mL.  The pka’s of acy-
clovir are 2.27 and 9.25.
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VIROLOGY:  Mechanism  of Antivital  Action:  Acyclovir is a syn-
thetic purine nucleoside analogue with iu vitro and in oiuo
inhibitory activity against herpes simplex virus types 1 (HSV-11,
2 (HSV-21, and varicella-zoster virus (VZW. In cell culture, acy-
clovir’s highest antiviral activity is against HSV-1, followed in
decreasing order of potency against HSV-2 and VZV.

The inhibitory activity of acyclovir is highly selective due to its
affinity  for the enzyme thymidine kinase (TK)  encoded by HSV
and WV. This viral enzyme converts acyclovir into acyclovir
monophosphate, a nucleotide analogue. The monophosphate is
further converted into diphosphate by cellular guanylate kinase
and into triphosphate by a number of cellular enzymes. In uitro,
acyclovir triphosphate stops replication of herpes viral DNA. This
is accomplished in three ways: 1) competitive inhibition of viral
DNA polymerase, 2) incorporation into and termination of the
growing viral DNA chain, and 3). inactivation of the viral DNA
polymerase. The greater antiviral activity of acyclovir against
HSV compared to VZV is due to its more efficient  phosphoryla-
tion by the viral TK.
Antiviral  A&Me% me quantitative relationship between the in
vitro susceptibility of herpes viruses to antivirals and the clinical
response to therapy has not been established in humans, and
virua eendtivity testing has not been otandardized.  Sensitivity
testing reeulte,  expressed  as the concentration of drug required to
inhibit by 60% the growth of virur in cell culture (IC& vary
greatly depending upon a number of factors. Using plaque-reduc- t
tion assays, the KS0 against herpes simplex virus isolates ranges
from 0.02 to 13.6 mcg/mL  for HSV-1 and from 0.01 to 9.9 mcg/inL

/

for HSV-2. The I&, for acyclovir against most laboratory strains
mad cllnicnl  isolator of VZV rungus  from 0.12 to 10.8 mcg/mL.
Acyclovir also demonstrates activity against the Oka vaccine
strain of VZV with a mean IC- of 1.35 mcg/mL.
Drug Resistance:  Resistance of VW to anti&as  nucleoside ana- .
logues can result from qualitative or quantitative changes in the
viral TK or DNA polymerase. Clinical isolates of VZV with
reduced susceptibility to acyclovir have been recovered from
patients with AIDS. In these cases, TK-deficient mutants of VZV
have been recovered.

Resistance of HSV to antiviral nucleoside analogues occurs by
the same mechanisms as resistance to VZV. While most of the
acyclovir-resistant mutants isolated thus far from immunocom-
promised patients have been found to be TK-deficient  mutants,
other mutants involving the viral TK gene (TK partial and TK
altered) and DNA polymerase have also been isolated. TK-nega-
tive mutants may cause severe disease in immunocompromised
patients. The possibility of viral resistance to acyclovir should be
considered in patients who show poor clinical response during
therapy.
CLINKAL PHARMACOLOGY:  Pharmacokinetics:  The pharma-
cokinetics  of acyclovir after oral administration have been evalu-
ated in healthy volunteers and in immunocompromised patients
with herpes simplex or varicella-zoster virus infection. Acyclovir
pharmacokinetic parameters are summarized in Table 1.

Table  1: Acyclovir  Pharmacokinetic
Characteristics  (Range)

Parameter I Range
Plasma protein binding 9% to 33%
Plasma elimination half-life 2.5 to 3.3 hr
Average oral bioavailability 10% to 20%’

l Biivailability  decreases will inatwing  dose.

In one multiple-dose, cross-over study in healthy s,ubjects
(n=23), it was shown &at increases in plasma acyclovir concen-
trations were less than dose proportional with increasing dose, as
shbwn in Table 2. The decrease in bioavailability is a function of 1
the dose and not the doaane form.

Y



Table 2: Acyclovir  Peak and
Trough Concentrations at Steady State.

Parameter  1 200 mg 400 mg 800 mg
I

ss
C max 0.83 mcg/mL * 1.21 mcg/mL 1.61 mcg/mL
C tzugt, 0.46 mcg/mL 0.63 mcg/mL 0.83 mcg/mL

4
There was no effect of food on the absorption of acyclovir (n=6);

therefore, acyclovir capsules and tablets niay be administered
with  or without food.

The only known urinary metabolite is 9-[(carboxymethoxy)
methyllguanine.
Special  Populations: Adults with impaired  Renal Function:  The
half-life and total body clearance of acyclovir are dependent on renal
function. A dosage adjustment is recommended for patients with
reduced renal function (see DOSAGE AND ADMINISTRATION).

Pediatrics: In general, the pharmacokinetics of acyclovir in
pediatric patients is similar to that of adults. Mean half-life after
oral d&es of 300 mg/ms  and 600 mg/m*  in pediatric patients ages !

7 months to 7 years was 2.6 hours (range 1.59 to 3.74 hours).
Drug Interactions: Co-administration of probenecid with intra-
venous acyclovir has been shown to increase acyclovir half-life
and systemic exposure. Urinary excretion and renal clearance !
were correspondingly reduced. I
clinical trials: Initial  Geni&I  Herpes: Double-blind, placebo-con-
trolled studies have demonstrated that orally administered acy-
clovir  significantly reduced the duration of acute infection and
duration of lesion healing. The duration of pain and new lesion
formation was decreased in some patient groups.

Recurrent  Genital  Herpes:  Double-blind, placebo-controlled
studies in patients with frequent recurrences (six or more
episodes per year) have shown that orally administered acyclovir
given daily for 4 months to 10 years prevented or reduced the fre-
quency and/or  severity of recurrences in greater than 95% of
patients. -_ -. _ --___

In a study of patients who received acyclovir 400 mg twice +W-
for 3 years, 45%,  52%, and 63% of patients remained free of
recurrences in the first, second and third years, respectively.
Serial analyses of the S-month recurrence rates for the patients
showed that 71% to 87% were recurrence-free in each quarter.

Herpes  Zoster Infections:  In a double-blind, placebo-controlled
study of immunocompetent patients with localized cutaneous
zoster infection,  acyclovir (800 mg five times daily for 10 days)
shortened the times to lesion scabbing, healing, and complete ces-
sation of pain, and reduced the duration of viral shedding and the
duration of new lesion formation.

In a similar double-blind, placebo-controlled study, acyclovir
(800 mg five times daily for 7 days) shortened the times to com-
plete lesion scabbing, healing, and cessation of pain, reduced the
duration of new lesion formation, and reduced the prevalence of
localized zoster-associated neurologic  symptoms (paresthesia,
dysesthesia, or hyperesthesia).-

Treatment was begun within 72 hours of rash onset and was
most effective if started  within the first 48 hours.

Adults gkeater  than 50 years of age showed greater benefit.



Chickenpox:  Three randomized, double-blind, placebo-con-
trolled trials were conducted in 993 pediatric patients ages 2 to
18 years with chickenpox. All patients were treated within 24
hours after the onset of rash. In two trials, acyclovir was adminis-
tered at 20 mg& four times daily (up to 3,200 mg per day) for 5
days. In the third trial, doses of 10,15,  or 20 m&were adminis-
tered four times daily for 5 to 7 days. Treatment with acyclovir
shortened the time to 50% healing, reduced the maximum num-
ber of lesions, reduced the median number of vesicles, decreased
the median number of residual lesions on day 28, and decreased
the proportion of patients with fever, anorexia, and lethargy by
day 2. Treatment with acyclovir did not affect varicella-zoster
virus-specific humoral  or cellular immune responses at 1 month
or 1 year following treatment.
INDICATIONS AND USAGE:
Herpes Zoster Infections:  AcycloGir  is indicated for the acute
treatment of herpes zoster (shingles).
Genltal  Hoper: Acyclovir ie indicated for the treatment of initial
episodes and the management of recurrent episodes of genital
herpes.
Chickenpox: Acyclovir is indicated for the treatment of chicken-
pox (varicella).
CONTRAINDICATIONS: Acyclovir is contraindicated for patients
who deveiop  hypersensitivity or intolerance to the components of
the formulations.
WARNINGS: Acyclovir capsules and tablets are intended foq oral
ingestion only.
PRECAUTIONS: Dorags adjustment ir recommended when
administering Acyclovir to patients with renal impairment (See
DOSAGE AND ADMINISTRATION), Caution ehould  also be
exercised when administering acyclovir to patients receiving
potentially nephrotcxic  agents since this may increase the risk of
renal dysfunction  and/or the risk of rever6ible  central nervous
system .symptoms  such as those that have been reported in
patients treated with intravenous acyclovir.
lnfotmatlon for Patients:  Patients are instructed to cons& with
their physician if they experience 6evere or troublesome sdverre
reactions, they become pregnant or intend to become pregnant,
they intend to breastfeed while taking orally administered acy-
clovir  or they have any other questions.

Herper  Zoster:  There are no data on treatment initiated more
than ‘72 hours after onset of the zoster rash. Patients should be
advised to initiate treatment as soon as possible after a diagnosis
of herpee  zoster.

Qenltal  Herpes Inhotlonr: Pationtr  rhould  be informed that
acyclovir is not a cure for genital herpes. ‘I’hore  are no data evalu-
ating whether acyclovir will prevent transmission of infection to
others,  Bocauee genital herper  is a rexually  transmitted direaoo,
patients should avoid contact with lesions of intercouree  when
lesions and/or symptoms are present to avoid infecting partners.
Genital herpes can also be transmitted in the absence of eymp-
toms through asymptomatic viral shedding. If medial manage-
ment of a genital herpes recurrence is indicated, patients should
be adviscci  .to initiate tharnpy  at tho first sign or symptom of We
epiaode.

Chlckenpox:  Chickenpox in otherwise healthy children is USU-
ally a self-limited disease of mild to moderate severity. Adoles-
cents and adults tend to have a more severe  disease. Treatment
wao initiated within 24 hourrr of the typical chickenpox  raoh in
the controlled atudfes,  and there is no information  regarding the
effects of treatment begun later in the disease course.
Drug Interactions:  See CLINICAL .PHARMACOLOGY:
Pharmacokinetics.
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Carcinogenesis,  Mutagenesis, Impairment of Fertility: The data
presented below include references to peak steady-state plasma
acyclovir concentrations observed in humans treated with 600 mg
given orally six times a day (dosing appropriate for treatment of
herpes zoster)  or 200 mg given orally six times a day (dosing
appropriate for treatment of genital herpes). Plasma drug concen-
trations in animal studies are expressed as multiples of human
exposure to acyclovir at the higher and lower dosing schedules
(See CLINICAL PHARMACOLGGY, Pharmacokinetics).
Acyclovir was tested in lifetime bioassay8 in rats and mice at sin-
gle daily doses of up to 450 mg/kg administered by gavage. There
was no statistically significant difference in the incidence of
tumors between treated and control animals, nor did acyclovir
shorten the latency of tumors. Maximum plasma concentrations
were three to six times human levels in the mouse bioassay and
one to two times human levels in rate bioassay.

Acyclovir was tested in 16 genetic toxicity assays. No evidence
of mutagenicity was observed in four microbial assays. Acyclovir
demonstrated mutagenic activity in two in. vitro cytogenetic
assays (one mouse  lymphoma cell line anr,human lymphocytes).
No mutagenic activity was observed in five in vitro cytogenetic
assays (three Chinese hamster ovary cell lines and two mouse
lymphoma cell lines).

A positive result was demonstrated in one of two in oitro cell
transformation assays, and morphologically transformed cells
obtained in this assay formed tumors when inoculated into
immunosuppressed, syngeneic, weanling mice. No mutagenic
activity was demonstrated in another, possibly less sensitive, in
uitro cell transformation assay.

Acyclovir was clastogenic in Chinese hamsters at 380 to 760
times human dose levels. In rats, acyclovir produced a non-signif-
icant increase in chromosomal damage at 62 to 125 times human
levels. No activity was observed in a dominant lethal study in
mice at 36 to 73 times human levels.

Acyclovir did not impair fertility or reproduction in mice
(450 mg/kg/day,  p.o.1 or in rats (25 m@kg/day,  s.c.). In the mouse
study, plasma levels were 9 to 18 times human levels, while in
the rat study, they tiere 8 to 15 times human levels. At higher
doses (50 m&g/day,  s.c.)  in rats and rabbits (11 to 22 and 16 to
31 times human levels, respectively) implantation efficacy, but
not litter size, was decreased, in a rat peri-  and post-natal study

at 50 mg/kg/day, s.c., there was a statistically significant
decrease in group mean numbers of corpea  lutea, total implanta-
tion sites, and live fetuses.

No testicular abnormalities were seen in dogs given
50/mg/kg/day,  i.v. for 1 month (21 to 41 times human levels) or in
dogs given 6O/m&g/day  orally for 1 year (six to 12 times human
levels). Testicular atrophy and aspermatogenesis were observed
in rats and dogs at higher dose levels.
Pregnancy: Teratogenic  Effects: Pregnancy Category B. ACY-
clovir  was not teratogenic  in the mouse (450 mg/kg/day,  p.o.1, rab-
bit (50 mgkg/day, S.C. and i.v.1, or rat (50 mg/kg/day,  s.c.). These
exposures resulted in plasma levels 9 and 18,16 and 106, and 11
and 22 times, respectively, human levels. In a non-standard test,
rats were given three S.C. doses of 100 mgkg acyclovir on gesta-
tion day 10, resulting in plasma levels 63 and 125 times-human
levels. In this test, there were fetal abnormalities, such as head
and tail anomalies, and maternal toxicity.

There are no adequate and well-controlled studies in pregnant
women. A prospective epidemiological registry of acyclovir use



during pregnancy has been ongoing since 1984. As of June 1996,
oukcomes  of live births have been documented in 494 women
exposed to systemic acyclovir during the first trimester of preg-
nancy. The occurrence rate of birth defects approximates that
found in the general population. However, the small size of the
registry is insufficient to evaluate the risk for less common
defects or to permit reliable and definitive conclusions regarding
the safety of acyclovir in regnant women and their developing
fetuses. Acyclovir should !Ie used durin
potential benefit  justifies the potential risgk

pregnancy only if the
to the fetus.

Nursing Mothers: Acyclovir concentrations have been docu-
mented in breast milk in two women following oral administra-
tion of acyclovir and ranged from 0.6 to 4.1 times corresponding
plasma levels. These concentrations would potentially expose
the nursing infant to a dose of acyclovir as high as
0.3 mg/kg/day.  Acyclovir should be administered to a nursing
mother with caution and only when indicated.
Geriatric Use: Clinical studies of acyclovir did not include s&i?-
cient  numbers of patients aged 65 and over to determine whether
they respond differently than younger patients. Other reported
clinical experience has not identified differences in responses
between elderly and younger patients. In general, dose selection
for an elderly patient should be cautious, usually starting at the
low end of the dosing range, reflecting the greater frequency of
decreased renal function, and of concomitant disease or ot.her
drug therapy.
Pediatric Use: Safety and effectiveness in pediatric patients less
than 2 years of age have not been adequately studied.
ADVERSE REACTIONS:
Herpes Simplex: Short-Term Admlnistratfon:  The most frequent
adverse events reported during clinical trials of treatment of gen-
ital herpes with acyclovir 200 mg administered orally five times
daily every 4 hours for 10 days were nausea and/or vomiting in 8
of 298 patient treatments (2.7%). Nausea and/or vomiting
occurred in 2 of 287 (0.7%) patients who received placebo.

Long-Term Administration:  The most frequent adverse events
reported in a clinical trial for the prevention of recurrences with
continuous administration of 400 mg (two 200 mg capsules) two
times daily for 1 year in 586 patients treated with acyclovir were
nausea (4.8%) and diarrhea (2.4%). The 589 control patients
receiving intermittent treatment of recurrences ,vvith  acyclovir for
1 year reported diarrhea (2.7%), nausea (2.4%), and headache
(2.2%).
Herpes Zoster: The most frequent adverse event reported during
three clinical trials of treatment of herpes zoster  (shingles) with
800 mg of oral acyclovir five times daily for 7 to 10 days in 323
patients was malaise (11.5%). The 323 placebo recipients reported
malaise (11.1%).
Chickenpox: The most frequent adverse event reported during
three clinical trials of treatment of chickenpox with oral acyclovir
at doses of 10 to 20 mg/kg four times daily for 5 to 7 days or
800 mg four times daily for 5 days in 495 patients was diarrhea
[X.~F$~  The 498 patients receiving placebo reported diarrhea

. 0.
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dt%%dib~ing Clinical  Practice:  Based on clinical practice
experience in patients treated with oral acyclovir in the U.S.,
spontaneously reported adverse events are uncommon. Data are
insufficient to support an estimate of their incidence or to estab- \
lish causation. These events may also occur as part of the under-
lying disease process. Voluntary reports of adverse events which
have been received since market introduction include:

Genera/:  fever, headache, pain, peripheral edema, and rarely,
anaphylaxis

Nervous:  confusion, dizziness, hallucinations, paresthesia,
seizure, somnolence (These symptoms may be marked, particu-
larly in older adults.)

Digestive;  diarrhea, elevated liver function tests, gastrointesti-
nal distress, nausea

Hemic and Lymphatic:  leukopenia, lymphadenopathy
Musculoskeletal:  myalgia
Skin: alopecia, pruritus, rash, urticaria
Special  Senses:  visual abnormalities
Urogenital:  elevated creatinine

OVERDOSAGE:  Patients have ingested intentional overdoses of
up to 100 capsules (20 g) of acyclovir, with no unexpected adverse
effects. Precipitation of acyclovir in renal tubules may occur when
the solubility (2.5 mg/mL)  is exceeded in the intratubular fluid.
In the event of acute renal failure and anuria, the patient may
benefit from hemodialysis until renal function is restored (see
DOSAGE AND ADMINISTRATION).
DOSAGE AND ADMINISTRATION:
Acute  Treatment  of Herpes  Zoster:  800 mg every 4 hours orally,
five times daily for 7 to 10 days.
Genital  Herpes:  Treatment  of initial  Genital Herpes:  200 mg
every 4 hours, five times daily for 10 days.

Chronic  Suppressive  Therapy  for Recurrent  Disease:  400 mg
two times daily for up to 12 months, followed by re-evaluation.
Alternative regimens have included doses ranging Rom 200 mg
three times daily to 200 mg five timer daily.

The frequency and severity of episodes of untreated ‘genital
herpes may change over time. After 1 year of therapy, the fre-
quency and severity of the patient’s genital herpes infection
should be re-evaluated to assess the need for continuation of
Chompy  with acydlwir.

Intermittent  73erapy:  200 mg every  4 hours, fIvo times daily for
5 days. Therapy should be initiated at the earliest sign or symp-
tom (prodrome)  of recurrence.
Treatment  of Chickenpox:  Children (2 years  of age and older):
20 mgikgkper  dose orally four times daily (80 mg/kg/day)  for 5
days. Children over 40 kg should receive the adult dose for
chickenpox.

Adults  and Children  over 40 kg: 800 mg four times daily for 5
days.

Intravenous acyclovir is indicated for the treatment of varicella-
zoster infections in,immunocompromised  patients.

When therapy is indicated, it should be initiated at the earliest
sign or symptom of chickenpox. There is no information about the
efficacy of therapy initiated more than 24 hours after onset of
signs and symptoms.
Patients  With  Acute or Chronic Renal  Impairment:  In patients
with renal impairment, the dose of acyclovir capsules and tablets
should be modified as shown in Table 3:

-

/...



Table  3: Dosage Modification  for Renal Impairment ’

VormaJ  Dosage Creatinine  Clearance Adjusted Dose Regimen
Regimen (mUmW.73m2)  , ’ Dose (mg) Dosing Interval

200 mg every >lO 200
4 hours

every 4 hours,
5x daily

o-1 0 200 every 12 hours
400 mg every .lO 400

12 hours
every 12 hours

O-10 200 ev&y 12 hours t

.800  mg every .25 800
4 hours

every4 hours, , .i

1 o-25 800
5x daily
every 8 tioun

O-10 800 every 12 hours
. I  __-__--

Hemodialysis: For patients who require hemodialysis, the mean
plasma half-life of acyclovir during hemodialysis is approximately
5 hours. This results in a 60% decrease in plasma concentrations
following a g-hour  dialysis period. Therefore, the patient’s dosing
schedule should be adjusted so that an additional dose is admin-
istered after each dialysis.
Peritoneal Dialysis: No supplemental dose appears to be neces- .
sary after adjustment of the dosing interval.

.- --.-
Acyclovir dispersible tablets should be dispersed in one teaspoonful of
water before administration.

Bidequivalence of Dosage Forms: Acyclovir suspension was
shown .to be bioequivalent to acyclovir capsules (n-20) and one

.

acyclovir 800 mg tablet was shown to be bioequivalent to four
acyclovir 200 mg capsules (n=24).c - _. ._ .--.

HOW SUPPLIED: Acyclovir dispersible tablets 200 mg, 400 mg and
800 mg.
Package sizes to be detemrined.

Store  at 15” to 25” C (59” to 77” F) and protect  from moist&e.

.
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04), \ttles of 30 tablets @TDC 0173-0447-00).  and unit dose
Pa of 100 tablets WDC  0173X1447-02).
Store  between r? and 30% 136’ and 66-F).  Protect  from
light. Store blisters and bottles  in cartons.
ZOFRAN  ODT Orally Disintegrating Tablets, 4 mg (as 4 mg
ondansetron base) are white, round and piano-convex  tab-
lets with no marking on either side in “nit dose packs of 30
tablets WDC  0173-0569-00).
ZOFRpsj  OD’l~Or~Ily  Disintsgiating  TabPablets,  8 mg (as 8 mg
ondanaetron  base) are white, mund and  plano~nvex  tab-
lets with ix mark&o”  either side in unit dose packs of 30
tablets (NDC  0173-0570-003.
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uid with a characteristic strawbsm  odor, contains 5 mg of
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Shag in Pmduct  Identifimcion  Guide, page 316
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zovIRAx is the brand  name for acydovir,  an antivkaI
dmg. UlVIRAX  Capauks,  *le& and Suspen@nam  for-
mulations for“oml ttdmmhation.  .Eacb capsuIe.  of
ZOVIMXc&taine2OOmgofacydo+andthein&iwin-

iium hlluyl mllfilte. be t&sule-dIell consists l&da&
FMCBhiNO.2,aodfitd”UldilUldU~~~~O”O~
q meptlr&em.Printedwiti.edihleblaeli*~  �.
Ekh8O&mgt%&tofzO~‘~taiIii~~~of~o.
rir and the  inactive ingmdknte  FD&C  Blue No. 2, magne-
lium  atearate,  mierongstalline  mlhlloae,  povidone.  and 80.
3i”m StzuTh  glycolate.
Each 400~mg  tablet of ZOVIRAX contains 400 mg of acydo-
rir  and the inactive ingredient0  magwsi”m etearate,  micro-
ayddlh c&l-,  povidone.  and sodium starch &date.
Eachtwpoo&d(6mL)ofZWIRAXSuepen&nmnt.eins
WI mg of acydovir  and the imwtive  ingredientwuethylpar-
&en  0.1% and propylparaben  0.02% (added lis preserva-
ivesI,  lza&aym~lcell”lw  sodium,  flavor,  glycerin#  lni-
axlawU&ceII~oee.andsorbitoL
llle Ebemical- name or acydovir  k 2-amino-1,9dihydm-9-
(~hvdmxvethoxvbnetkIl-8ff-““zin-8+”e.  _.
&y&ir  L a &it.e,  cr&dlbiG  powder with the molemdar
brmula t&H,N,ot  and .a molecular weight of 225. The
rmsimura mluhUity  iu nateht.87’C  is‘2.6  xn&L.  The
adeofi3cydovirare2.27and9~.
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blechankm  of Antiviral  Action: Acyclovir  is a ay”thetic
nuinen”den!ide~tithlnvi~dintiwinhib-
toryactivilJagainstherpenaimplexviNstypes1(Rsv-l),
I (HSV21,  and variceIIa-meter  virus WZW. In ceII  cuIt”re.
~cyclovi&  hi&eat  antiviral  activity is against HWl, foIi
owed in decmasiue  order of wtencv  anainst HSV-2 and

he inhibitory a&vi@ of acydovir  is highly selective due to
tna5ultyfortheenzymethyndthymidinebinaseCPK)enmded

&phate diphospike  by ceIIti
mylate  kinase  and  into triphosphate by a number  of cel-
ular  enzymes. In vitm, acydovir triphosphate steps repI&
&ion of herpes viral  DNA ‘Il$s  is .aoeqmpIished  in t&e
wags:  1) competitive inhibition of &I DNA polymerase.  2)
ncorporation  into and termination of the growing ‘viral
INA dmin,  and 3) inactivation of the viral DNA polymer-
me. The greater antiviral activity of acyclovir against HSV
smpared  to VZV is due to its more e5cient  phosphorylation
,ythevhJlTK
4ntiiriml  Activitks:  The quantitative relatiOnship  between
be in vitm susceptibility ofherpes viruses to antivids and
he dinkal  rewonw  to therapy has not been established in
mmam,  and &us sensitivit;  testi&  ha8 not been S&I-
iardized.  Sensitivity testing results. expressed as the con-
mtration  of drug  &zired~~  inhibit  bi 50% the growth  of
rims  in cell culture (IC,), vary greatly depending upon a
lumber of factors Using plaque-reduction assays, the IC,
against  herpes simplex virus .isolates  ranges fkom  0.02 to
13.6  mc&nL  for  W-1 and fmm 0.01 to 9.9 mc&uL  -for
WV-2.  The IC, for acyclovir ‘against most laboratory
knina  and clinical isolates ofVZV  ranges  from  0.12 to 10.8
m&ml. Acyclovir  also demonstrates activity against the
3ka vaccine strain of VZV  with a mean  XC, of 1.35 mcg/mL.
Drug Resistance: Resistance of VZV to antiviral nucleoside
snalogues  can result from qualitative or ,quantitative
:hauges  .in the viral TK or DNA polymerase.  Clinical iso-
lates of VZV  with reduced susceptibility to acyclovir have
been reccwered  from  patients with AIDS. In these cases, TK-
ieficient mutants of VZV have been recovered.
Resistance of HSV to antiviral nucleoside analogues  occurs
by the same mechanisms ss resistance to VZV. While most
3f the acyclovir-resistant mutants isolated thus far from im-

munocampmmised  patients have been found to be TKdefi-
cient  mutanta.  other muklnts involving the viral  TK gene
(TK partial and TK aIMed)  aud  DNA polymerase  have aho
been isolated. m-negative  mutants may cause severe dis-
ease in immunocompromised  patients. The possibility of vi-
ral resistance to acyclovir  should bs considered in patients
who show poor diieal  response during  therapy.

CLINICAL PEARMAcoLoGY
Phamwcoklnetka  The pharmacokine&s  of acydovir  a&r
oral adluhbation  have been  eval”ated  in healthy v&m-

Plasma eliminatkn  half-life 1 2.6 to 3.3 br

Average oral hioavaiIabiIity 10% to 20%*

* Bkavaikbility -nithincressingdme. : ;

. >
:.
:

pherewasM,effeetoffoodrmtheabsorptionofacyelwir  ,:
b = 6); tlxm&re~~~  Capsules, Tablets, and Suspen- i.
donmaybeadmln&&withorwitho”tfood  ,.
Phe only known urinary  metahdite  is 9-karboxy-
W-Yupuanina
SpadalPoP”kuonr:Adultswiit,mpebed/kMfFundlon:
phe haIf-IifeaudtotaIbcdyd-ceofac+oviraredepen-
Ientonre~funettoeAdosegeadnatmentisree
br patients with reduced renal  tbclion bee DOSAGE AND
u)MINLMI(ATI~.  .  .
b&aikc:hgeoaralthe~  -. tii&cydovirin
reaierk patieIltJl  ia Elmilar  to-that  of ad”lte.  INa  half-life
&.&oraIdoaesof300mg/m2aud800mghnliu@iatric
mtients ages 7 month to 7 yearn  was 2.6 hours (range  1.69
0 3.74 holun).
ha lntemctlonr: coat’ . ’ ’ tion of mob&ecid  with

dearlIne colrenpo~dingly  l-aid.
%&al  Trials:  fniif.v/  Gun&/  Hemer;  Double-blind,  &c&&
antrolled  studies have demo&ted that orally tidmids-
aed YXWIRAX  sieniticautlv  reduced the duration ofacute
nfeclion  and d&ion of l&ion healing. The  dprati&  of :
min and new lesion formation was decreased in some pa-
ieent  groups.
Pecwmnt  Genital  He#pw  Double-blind, pIaceho-knkdled
kudies  in patients with frequent recurrena?a  (six or more
!pisodes  per year) have.  shown that orally administered
!mlRAx  given daily for 4 months to 10 years prevented or
educed the frequency and/or  severity of rewrremxs  in
p-eater than 95% of patients.
h a study of patients who received ZOVIRAX 400,mg  twice
My for 3 years, 45’S,  526, and 63% of patients remained
he of recurrences in the first, woud, and third years, r-a-
rpatively.  Serial analyses of the 3-month  recurrence rates
br the patients showed that 71% to 87% were recurrence-
iv0  in each  quarter.
Herpes  Zoster  fnfecrionr  In a double-blind, placebo-con-
;rolled  study of immunwompetent  patients with localized
:utaneous  zoster infection, ZOVIRAX (800  mg five times
My for 10 days) shortened the times to lesion scabbing.
healine.  and comolete  cessation of oain. and reduced the du-
ratio&f viral ah&Ming  and the d&&ion  of new lesion for-
mation.
[n a similar double-blind, placebo-controlled study,
ZOVIRAX (800  mg five times daily for 7 days) shortened the
times to complete lesion scabbing, healing, and cessation of
pain, reduced the duration of new lesion formation, and re-
duced the prevalence of localized zoster-associated  neuro-
logic symptoms (paresthesia, dysesthesia. or hyperesthe-
sia).
Treatment was begun within 72 hours of rash onset and  was
most effective if started within the first 48 hours.
Adults greater than 50 years of age showed greater benefit.
Chickenpox:  Three randomized. double-blind, placebo con-
trolled trials were conducted in 993 pediatric patients ages



Cwdnogwtwfs,  MutagonkIs.  Impaltmmt  .of Fwtijtilltr:
‘he data DreM!&d  below include reference-#  C nesk  steady-

AcycIovirwastestedinIifetb”ebiiysiti&endmice
at single daily doses  of up to 450 m&g adminietered  by ga-
wge.  There wan no statbticaIIy  dgniiimnt  diference  in the
incidence of tumors behv&”  treated  and control  animals,
nor  did acyclovir shorten the latency of tumors. Maximum
plasma concentrations were three to six times hums” levels
in the mouse bioassay and one to two times human  levels in
the rat bioassay.
Acydovir  wan lested in 16 genetic toxicity assays.  No evi.
denat of mutagenicity wan obaawd  in four microbial U.
says. Acychir  demonstrated mutagenic activity ia,  two  ia
vitro  cytogenetic  assays  (one mouse  lymphoma  cell line  and
human lymphocytes). No mutagenic activity was observed
in five in wtm cytogenetic assay8  (three Chinese ham&r
ovary  cdl tines  and  two mouse lymPhoma  mu lines).
A positive result wae demon&rated  &one  of two in vitro eel1
transformation .sssays.  and morphologically transformed
cells obtained in this assay formed tumora  when inoculated
into inununosuppxwsed.  syngeneic.  weakling  mice.  No mu.
tag&c activity was demonstrated in another. possibly leaa
sensitive. in vitm cell transfoormatio”  assay.
Acyclovir was clastogenic  in Chinese hamsters at 380 to 76C
times human dose levels. In rats. acyclovir produced B “on.

houldbecautioua,umAlyetartiqattbbweodofthe
miwmwe.m&tinutheme.aterfrtaueawofdeaeased
Bnd~filn&0n;.d  &c3xl&itaot  die&e  or other drug
mrapy. “.
adbtrfc  Use:  Safety  anti  effectivenew  in pxli&ic  pa-
mxe&lym  tbm 2 yean of a@? have not been adequately

JWERSE  FtEACT7ONS
iupas Simplw Shott-lmm  Ad~/nistrMkm:  The most
i-equent  adverse events  reported during clinical trials  of
matment  of genital herpes with XNIRAX  200 in3 Sdmii-
stered oreII~tive  timea  daily every 4 hours for 10 days  were
muBea  and/or  vomiting in 8 of 298 patient treatments
2.7%). Nausea andlor  vomitina occurred in 2 of 287 (0.7%)
mtienta  who received placebo.-
!ona-Term  Admlnistmtion:  The mast freauent adverse
we& reported in a dinicd trial for the p&e&on  of re-
ztlrtentia  with mntin”ous  admin@tmtion  of 400 mg (two
ZOO-rag  capsules)  ti timea  dai)y  for 1 year in 586 patients
rrated  with ZOVIRAX were nausea  (4.8%) and diarrhea
2.4%). The 589 control patients receivina  intermittent
zreatment  of-n- 4th zovm.4x f0r i yew  sported
Iiarrhea  (2.7%). oau.w1.(2.4%B).  and headache  (2.2%).
brpu Zostac  The most frequent adverse event repxted
iurinn three clinical triala of treatment of heroes  roster
‘shin&)  with 800 mg of oral  ZOVIRAX 6~s  t& daily fo+
7 to 10 daya  in 323 patient8  was malaise (11.5%). Tbe 323
?laCeb0  recipients -ported malaise (11.1%).
:hickenpox:  The most frequent adverse event reported
iuring three clinical trials of treatment of chickenpox with
wal  ZOVIRAX at doses of 10 to 20 n&g four times daily for

When the&w is indiated.  it should bb i&tit&  at thd ear-
ieat  sign  or-&ptom  of chickenpox.  Then  ia no informati0”
hut  the efficacy of therapy initiated more than 24 hours
tfter  onset of signs and qmptoms.
?atienta  Wti Acuta  or Chronic Ranal Impknent:  I” pa-
tients with renai  imtirment.  the done of ZOVIRAX Cao-
s&s, Tablets. or Suspension bhould  be modified  as ah&n
in Table 3:
ISee  table 3 above1
Hemodialysis: For patients who require hemodialysis, the
mean plasma half-life of acyclovir during hemodialysis is
approximately 5 hours. This results’in  a 60% decrease in
plasma concentrations following B B-hour dialysis period.
Therefore, the patient’s dosing schedule should be adjusted
80 that an additional dose is administered  after each dialy-
‘ais.

Continued OR next page

This oroduct  kdormrtion  is based  on labelinn in effect on June
lO,lk9. For further infonn~tion,  mntwt  via direct mail, phone.
or web site Mediul  Infomation:  Glaxo Wellcome  Inc.. PO Box
13398. ttesewch Triangle Park.  NC 27709. H&hcwe
Professionals (Medical  InformationI:  600-334-6069  Patients
tCustomer  Response Center): 3STALK2GW  ll-888-825-52491
Glaxo Wellcome  Corporate Web Site: www.glaxowellcome.com
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: - Zovirax CapslTabs/Susp.-Cont.
’ :

Pmitond DiaIwk:  No suppl&ntd  dose appears to E
. necessary  e!ter  *diustment  of the dosing interval.

Bioaquivalwca  of Doug* Forms: ZOVIRAX Suspeasio
vu shown to be bioequivalent  to zowux  capsuk
013 20)  and one  UlvIRAx  9O&mg  tablet wu shown to b
biiveleet  to ht !awIRAx  2mmg caprules  (n - 24).
HOW twPPLmD
ulmRAx  cepmdca  mua,  oj!eque  cap  end body) containill
200 mg ecyc!mr end  piintd with wellcome  ZOVIES
2W-BotUe  of100  (NDC 0179-0991-55,  and unit dose pat
of loo WDC  0172-0991-69).

l%itAx
dmir

Thbleta  Oight  blue, oval) c&aini&900  mg y
end mgmed with  ZOVIRAX  SW=-Bottle!.  of 10

a7.2-w655)MdniIitdoeapackof1ao(NM:o17~

and into triphosphate-by  a n&&u  of c&&r enzymea.’
A#xdo&t  illtdma with ?Iemm  #imDkvinu
D&ApOI& ~ildlibi~siniDNAr;pl*atidPAcFb-
vir tripb0ephat.a  aL0  inbibib  c&k  a-DNA polyme~e
but to e l-degree. In vitro. acyclovintripboopbate  can be
incorporated  into growing  chaina  of DNA by viral DNA pcdy-
merest  and tn a much amaIler  extent by cellular
pdymeraae.?  When incmpomtion  occura,  the DNA
ieklDjnett!d.*  .4cyclovir  is ptwfer8ntieuy  taken up
tivdy converted  to the ectiva  trkhmhete form b

polymerese  is lesa sensitive to the effectn
The relationship between in vitro
simplex virus  to antiviral drugs
not been established. The techni
used  for determining .
the results obtained.
mine the acyclavir  co 5C% inhibition

18. 0.03. and 0.043
mcg/mL  and for clinical HSV-2 isolates of 0.027. 0.36. end
0.03 mcg/mL  respectively.‘,5”
%I\VO  clinical’pharmac&gy  studies were performed with
ZOVIRAX Ointment 5% in adult immunocompmmisal  pa-
tients at risk of developing mucocutaneou  Herpes  simplex
virus infections or with localized varicelia-mater  infections.
These studies were designed to evaluate the dermal  t&r-
ance,  systemic taxicity,  and percutaneous abscrptian  of acy-
clovir.
In one of these studies, nhich  included 16 inpatienta the
complete ointment or its vehicle were randomly ad;inis.
tmed  in a dose of l-cm strips (25 mg acyclovir) four times a

dey for 7 days to an intact skin  wlrface  area  $4.5 3qmn
i&w. No 1oaJ  inblerance,  systemic toricitr:  or contac
dermatitis were  observed. In addition, no drug wu dew
in blood and urine by radioimmunoassay  (sensitivit)
0.01 mq/mL).
‘Ike  other shrdy  i&M 1 1 patients with locaked  varicel

me hamsters; higher doses  of 500  and 1000 mgdtg were
lestaenic  in Chinese hamsters.  In addition. no activity
vas f&d in a dominant lethal study in mice. In nine of 11
eicrobiel  and mammalian  cell assays. no evidence of nuts-
:enicity  wes observed.  In two mammalian cell assays (hu-
nan lymphocytes and L5176Y mouse lymphoma  cells in vi-
m). positive response for mutagenicity and chmmosomal
lamage  occurred, but only at concentrations at least 1000
imes  the plasma levels achieved in humans following topi-
al application.
&yclovir does not impair fertility or reprcduction in mica at
ml doses  up ta 450 mg&g per day or in rata at subcutaw-
~8 doses up 0 25 m&g per day. In rabbits given a high
iose  of acyclovir (50 m&g  per day, SC). there was  a statis.
.ieally significant decrease in implantation efficiency.
‘re9nanc.y:  Teratogenic  Effects:  Pregnancy Category C.
icyclovir  wan not  teretogeeic  in the mouse (450  rag/kg  per
lay, PO). rabbit (50 mgntg  per day, SC and IV) or in atan-
lard  tests  in the rat (50 mglcg  per day,  SC). In a nonstan-
lard test in rats. fetal abnormalities, such as head and tail
momalien.  were  observed  following subcutaaeous  adminis-
:ratxm  of acyclovir at very high doses associated with  tax-
cite to the maternal rat. The clinical relevance of these
in&ngs  is uncertain.* There are no adequate and well-

I

i l

cmtdled  -dies  in pregnant  women. Acydwir  lbould not
beuaedduring &Bqneeq  UtLksa  the pcdentiel  benefit  justi-
6estb~p0teatiaIrisLtothefetua.
Nunlng  Mothers  It is not known w&her topically  ap

lovirbrlsaIowo&uoft&city.
cyckwir  did not cause dermal  aeoaitizetion  in guinea  pigs.
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